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Description

Technical Field

[0001] The present disclosure provides an improved process for the preparation of azilsartan or its esters or salts
thereof, with less number of steps, high yield, high degree of purity with less impurities and economically viable on
commercial scale. Specifically, the disclosure provides a method for the preparation of highly pure methyl 1-[[2’-(4,5-
dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl]-2-ethoxy-1H-benzimidazole-7-carboxylate an intermediate
compound of formula (4) for azilsartan medoxomil with reduced content of desethyl impurity. Furthermore, the disclosure
involves the use of highly pure methyl 1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl]-2-ethoxy-
1H-benzimidazole-7-carboxylate in the preparation of azilsartan or its esters or salts thereof, preferably azilsartan me-
doxomil with reduced content of desethyl impurity.

Background

[0002] Azilsartan medoxomil i.e. (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl 2-ethoxy-1-([2’-(5-oxo-4,5-dihydro-1,2,4-ox-
adiazol-3-yl)biphenyl-4-yl]methyl)-1H-benzimidazole-7-carboxylate (1) and salts thereof has the uses such as a strong
and long lasting angiotensin II antagonistic activity and hypotensive action, and an insulin sensitizing activity, and which
is useful as an agent for the prophylaxis or treatment of circulatory diseases such as hypertension, cardiac diseases
(cardiac hypertrophy, cardiac failure, cardiac infarction and the like), nephritis, stroke and the like and metabolic diseases
such as diabetes and the like (US 7,157,584). Azilsartan medoxomil is the prodrug of 2-ethoxy-1-([2’-(5-oxo-4,5-dihydro-
1,2,4-oxadiazol-3-yl)biphenyl-4-yl] methyl)-1H-benzimidazole-7-carboxylic acid.

[0003] Methods of preparing benzimidazole derivative useful as an angiotensin II receptor antagonist such as azilsartan
medoxomil and salt thereof such as monopotassium salt (IA) are described in US 5,243,054 (herein after referred as
US’054 patent).
[0004] The US’054 patent describes several synthetic routes for preparing azilsartan. According to one synthetic
process, azilsartan is prepared by the synthetic route as depicted below in Scheme 1. According to Scheme 1 cyano-
biphenyl derivative compound of formula (2) reacts with hydroxylamine hydrochloride in a conventional organic solvent
to give hydroxyamidino derivative of formula (3), which on further cyclization in presence of a base and chloroformic
acid ester yielded the 1,2,4 -oxadiazol derivative compound of formula (4). 1,2,4-oxadiazol derivative compound of
formula (4) was further hydrolyzed in presence of a base to obtain azilsartan (5). Also, J. Med. Chem. Vol. 39, No. 26,
5230-5237 (1996) follows the same reaction sequence with minor changes in reagents such as use of triethylamine as
base during the conversion of cyano group to hydroxyamidino derivative of formula (3); use of 2-ethylhexylchloroformate
instead of ethylchloroformate as cyclizing agent with compound of formula (3).
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[0005] According to another method disclosed in US’054 for the preparation of azilsartan (Scheme 2), ethoxycarboim-
idoyl biphenyl benzimidazole derivative of compound of formula (6) reacts with ethylchloroformate in presence of 2,6-
dimethylpyridine as base gives N-methoxycarbonyl ethoxycarboimidoylbiphenyl benzimidazole derivative of compound
of formula (7). The resulting N-methoxycarbonyl ethoxycarboimidoyl biphenyl benzimidazole compound of formula (7)
can be converted to 1,2,4 -oxadiazol derivative compound of formula (4) by either of the two ways: (i) by treating the
compound of formula (7) with hydroxylamine hydrochloride in presence of sodium methoxide; (ii) by reacting compound
of formula (7) with methyl chloroformate in presence of 2,4,6-trimethylpyridine to obtain a residue, which on further
addition to a mixture of hydroxylamine hydrochloride and sodium methoxide under reflux yielded compound of formula
(4). 1, 2, 4 -Oxadiazol derivative compound of formula (4) thus obtained is further hydrolyzed in presence of a base to
obtain azilsartan (5).
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[0006] According to one another method for the preparation of azilsartan disclosed in US’054 (Scheme 3), cyanobi-
phenyl aminobenzoate derivative compound of formula (8) reacts with hydroxylamine hydrochloride in presence of
triethylamine subsequently followed by addition of ethyl chlorocarbonate to give ethoxycarbonyloxycarbamimidoyl de-
rivative of formula (9). The resulting ethoxycarbonyloxycarbamimidoyl derivative of formula (9) can be converted to 1,2,4
-oxadiazol derivative compound of formula (4) by either of the two ways: (i) by treating the compound of formula (9) with
potassium carbonate; (ii) by reacting compound of formula (9) with 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU). 1, 2, 4
-Oxadiazol derivative compound of formula (4) thus obtained is further hydrolyzed in presence of a base to obtain
azilsartan (5).
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[0007] It is known that synthetic compounds can contain extraneous compounds or impurities resulting from their
synthesis or degradation. The impurities can be unreacted starting materials, by-products of the reaction, products of
side reactions, or degradation products. Generally, impurities in an active pharmaceutical ingredient (API) may arise
from degradation of the API itself, or during the preparation of the API. Impurities in azilsartan medoxomil or any active
pharmaceutical ingredient (API) are undesirable and might be harmful, as they would be carried over to pharmaceutical
compositions, used for human consumption.
[0008] According to US’054 patent (Scheme 1), the preparation of 1,2,4-oxadiazol derivative compound of formula
(4) by reacting cyano biphenyl derivative compound of formula (2) with hydroxylamine hydrochloride, as depicted in
Scheme 1, yields about 10-12% of the desethyl impurity of formula (10), which accounts for the yield loss and impair
the quality of the product.
[0009] According to US’054 patent (Scheme 1), cyanobiphenyl derivative compound of formula (2) reacts with hydrox-
ylamine hydrochloride in presence of sodium methoxide as base to give hydroxyamidino derivative of formula (3). Also,
J. Med. Chem. Vol. 39, No. 26, 5230-5237 (1996) follows the same reaction sequence with minor changes in reagents
such as use of triethylamine as base during the conversion of cyano group to hydroxyamidino derivative of formula (3).
When we repeat these processes for the preparation of hydroxyamidino derivative of formula (3), we obtain amide
impurity of compound of formula (12) in approximately about 50% along with desired product, which accounts for the
yield loss and impair the quality of the product. Such formation of impurity would demand the exhaustive purification.
[0010] Moreover, other processes as depicted in Schemes 2 and 3 disclosed in US’054 involve multistep for the
preparation of azilsartan and in turn azilsartan medoxomil. Also, these processes give low yield, thus making them to
be economically expensive on commercial scale.

[0011] US 7,157,584 discloses process for preparation of azilsartan medoxomil which process comprises reacting
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1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl) biphenyl-4-yl]methyl]-2-ethoxy-1H-benzimidazole-7-carboxylic acid
with 4-hydroxymethyl-5-methyl-1,3-dioxol-2-one in presence of dimethylacetamide, p-toluoyl sulfonylchloride, 4-dimeth-
ylaminopyridine and potassium carbonate.
[0012] Conversion of azilsartan (5) into azilsartan medoxomil (1) in high yield is important on higher scale, which
demands improved process of preparation of medoxomil component such as 4-hydroxymethyl-5-methyl-1,3-dioxol-2-
one (11), though there exist the literature such as Synthetic communications, 22(9),1277-1282 (1992) for the preparation
of 4-hydroxymethyl-5-methyl-1,3-dioxol-2-one (11).
[0013] Regulatory authorities worldwide require drug manufactures to isolate, identify and characterize the impurities
in their products. Furthermore, it is required to control the levels of these impurities in the final drug substance obtained
by the manufacturing process and to ensure that the impurity is present in the lowest possible levels and within the limits,
even if structural determination is not possible.
[0014] Accordingly, there remains a need for highly pure azilsartan medoxomil substantially free of impurities, as well
as purification processes for obtaining them on commercially economical scale.

Detailed Description

[0015] The invention is defined by the appended claims. Any embodiment not falling under the scope of the appended
claims does not form part of the invention.
[0016] The above-mentioned methods of preparation of azilsartan suffer from the drawbacks of multistep process,
generating more impurities, compelling for purification steps, which decrease the yield of the reaction and impair the
quality of the prepared azilsartan and in turn azilsartan medoxomil. It has also been found that azilsartan prepared
according to the procedure described in the aforementioned process (Scheme 1) contains approximately about 50%
amide impurity of formula (12) and 10-12% of the desethyl impurity of formula (10) and hence control is required in the
drug compound manufacturing process to ensure that the impurity is present at the lowest possible levels.
[0017] The present disclosure has also been developed to improve the cyclization process of the hydroxyamidino
compound of formula (3) to 1, 2, 4-oxadiazol derivative compound of formula (4). We also found that the major impurity
formed during the cyclization step is desethyl impurity (10). To optimize the formation of 1,2,4-oxadiazol derivative
compound of formula (4) and to reduce the formation of desethyl impurity, reaction was conducted under the influence
of "carbonyl" source as referred in step (ii) below, and at low temperatures. By employing the above changes in the
process, the improvements in the purity and yield were observed. Purity of the isolated 1, 2, 4-oxadiazol derivative
compound of formula (4) is > 95% having a reduced content of desethyl impurity i.e. less than approximately 0.2%.
[0018] Another embodiment of the present disclosure involves azilsartan (5) having a reduced content of desethyl
impurity (10) i.e. less than approximately 0.1%.
[0019] Further embodiment of the present disclosure involves azilsartan medoxomil (1) having a reduced content of
desethyl impurity (10) i.e. less than approximately 0.1%.
[0020] Therefore according to one of the embodiments of the present disclosure, the above-mentioned disadvantages
can be overcome by the method of the disclosure, which involves method of preparing pure methyl 1-[[2’-(4,5-dihydro-
5-oxo-4H-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl]-2-ethoxy-1H-benzimidazole-7-carboxylate an intermediate for azil-
sartan medoxomil with reduced content of desethyl impurity, without using column chromatography.
[0021] An another embodiment of the present disclosure involves the novel and improved process for preparation of
pure methyl 1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl]-2-ethoxy-1H-benzimidazole-7-car-
boxylate an intermediate for azilsartan medoxomil with reduced content of desethyl impurity.
[0022] Yet another embodiment of the present disclosure involves azilsartan medoxomil (1) having purity of more than
99%.
[0023] An another embodiment of the present disclosure involves the conversion of methyl 2-ethoxy[[2’-(hydroxya-
midino)biphenyl-4-yl]methyl]-1H-benzimidazole-7-carboxylate compound of formula (3) to methyl 1-[[2’-(4,5-dihydro-5-
oxo-4H-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl]-2-ethoxy-1H-benzimidazole-7-carboxylate compound of formula (4)
in a single step without involving multistep process as shown above in Scheme 2 and 3.
[0024] In an another embodiment the present disclosure provides an improved process for the preparation of conversion
of hydroxyamidino derivative of formula (3) from cyanobiphenyl derivative compound of formula (2) in presence of a
base as mentioned below in step (i). Base used in step (i) can be selected from organic or inorganic bases. Inorganic
base is selected from the group comprising of carbonate or bicarbonate of alkali or alkaline earth metals and the like.
Use of above mentioned bases decreases the content of amide impurity (< about 5%) of compound of formula (12) in
the said product with better yield (85-90%).
[0025] Further aspect of the present disclosure involves an improved process for the preparation of hydroxyamidino
derivative of formula (3) with reduced content i.e. less than about 5% of amide impurity of formula (12).
[0026] Yet further aspect of the present disclosure involves an improved process for the preparation of hydroxyamidino
derivative of formula (3) with purity more than 95%.
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[0027] Yet another aspect of the present disclosure involves an improved process for the preparation of azilsartan or
azilsartan medoxomil with high yield, high degree of purity and less number of impurities.
[0028] In a further aspect, the present disclosure provides a process for the preparation of azilsartan or azilsartan
medoxomil (Scheme 4) comprising:

(i) reacting methyl 1-[(2’cyanobiphenyl-4-yl)methyl]-2-ethoxybenzimidazole -7-carboxylate of formula (2) with hy-
droxylamine or salt thereof in presence of a base to obtain methyl 2-ethoxy[[2’-(hydroxyamidino) biphenyl-4-yl]
methyl]-1H-benzimidazole-7-carboxylate of formula (3);
(ii) reacting methyl 2-ethoxy[[2’-(hydroxyamidino)biphenyl-4-yl]methyl]-1H-benzimidazole-7-carboxylate of formula
(3) with "carbonyl" source in presence of a suitable base to obtain methyl 1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadi-
azol-3-yl)biphenyl-4-yl]methyl]-2-ethoxy-1H-benzimidazole-7-carboxylate compound of formula (4);
(iii) hydrolysis of methyl 1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl) biphenyl-4-yl]methyl]-2-ethoxy-1H-ben-
zimidazole-7-carboxylate compound of formula (4) to obtain 1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl) bi-
phenyl-4-yl]methyl]-2-ethoxy-1H-benzimidazole-7-carboxylic acid (azilsartan);
(iv) optionally, reacting 1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl) biphenyl-4-yl]methyl]-2-ethoxy-1H-benz-
imidazole-7-carboxylic acid with 4-hydroxymethyl-5-methyl-1,3-dioxol-2-one to obtain (5-methyl-2-oxo-1,3-dioxol-
4yl)methyl 2-ethoxy-1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl]-2-ethoxy-1H-benzimi-
dazole-7-carboxylate(azilsartan medoxomil);
(v) optionally, converting azilsartan medoxomil to its salt such as alkali or alkaline earth metal salt.

[0029] Base used in step (i) can be selected from organic or inorganic bases. Inorganic base is selected from the
group comprising of carbonate, bicarbonate, hydroxides of alkali or alkaline earth metals and the like. The organic base
is selected from the group comprising of pyridine, lutidine, diisopropylethylamine, dimethylaminopyridine, triethylamine
and the like. The salt of hydroxyl amine in step (i) can be any salt such as hydrogen halide.
[0030] The "carbonyl" source as referred in step (ii) can be selected from compounds which can provide carbonyl
moiety. The compound referred as "carbonyl" source can be selected from the group comprising of N,N-carbonyldiimi-
dazole, dialkyl carbonate, phosgene equivalents, alkyl and aryl carbodimides such as N,N-diisopropylcarbodimide, N,N
dicyclohexyl carbodimide, diphenyl carbodimide, ditolyl carbodiimide and the like.
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[0031] In yet another aspect, the present disclosure provides a process for the preparation of azilsartan as mentioned
in Scheme 4. The reaction shown in Scheme 4 can be carried out with or without isolation of any of the intermediates.
[0032] In an another aspect, the present disclosure provides an improved process for the preparation of 4-hydroxyme-
thyl-5-methyl-1,3-dioxol-2-one (11) with improved yield in comparison to prior art process disclosed in Synthetic com-
munications, 22(9),1277-1282 (1992) for the preparation of 4-hydroxymethyl-5-methyl-1,3-dioxol-2-one (11). The com-
pound 4-hydroxymethyl-5-methyl-1, 3-dioxol-2-one (11) is required for the ester formation i.e. for the preparation of
azilsartan medoxomil from azilsartan. The disclosure disclosed in this article involves reaction of 4-chloromethyl-5-
methyl-1,3-dioxol-2-one with formic acid in presence of triethylamine in acetonitrile to obtain ester derivative from which
hydroxy compound (11) is obtained in 70-80% yield along with unknown impurity 10-20% after treating with 37% HCl/Meth-
anol. According to process of the present disclosure hydroxy compound is prepared using IPA/HCl instead of 37%
HCl/methanol, which gives improved purity of hydroxy compound up to 94-96%. When alkali metal iodide is used along
with methanolic HCl the improved purity of hydroxy compound is obtained. Specifically, the hydrolysis in presence of
methanolic HCl and sodium iodide gives purity of about 97%.
[0033] In yet another aspect of the present disclosure, there is provided an improved process for the preparation of
4-hydroxymethyl-5-methyl-1,3-dioxol-2-one of formula (11). It involves reaction of 4-chloromethyl-5-methyl-1,3-dioxol-
2-one with formic acid in presence of triethylamine in dichloromethane, which on further hydrolysis using methanolic
HCl in presence of alkali metal iodide such as sodium iodide yields 4-hydroxymethyl-5-methyl-1,3-dioxol-2-one of formula
(11) with purity of about 97%.
[0034] In yet another aspect of the present disclosure, the azilsartan medoxomil has particles size having d0.9 less
than 200 micrometer, d0.5 less than 50 micrometer and d0.1 less than 10 micrometer.
[0035] In yet another aspect of the present disclosure, the azilsartan medoxomil monopotassium salt has particles
size having d0.9 less than 50 micrometer, d0.5 less than 30 micrometer and d0.1 less than 15 micrometer.
[0036] In another aspect of the present disclosure there is provided a pharmaceutical composition that includes a
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therapeutically effective amount of azilsartan medoxomil and salts thereof according to the process of the present
disclosure and one or more pharmaceutically acceptable carriers, excipients or diluents.
[0037] In yet another aspect of the present disclosure there is provided a use of a pharmaceutical composition that
includes a therapeutically effective amount of azilsartan medoxomil and salts thereof according to the process of the
present disclosure and one or more pharmaceutically acceptable carriers, excipients or diluents to treat conditions in a
subject, in need thereof such as a strong and long lasting angiotensin II antagonistic activity and hypotensive action,
and an insulin sensitizing activity, and which is useful as an agent for the prophylaxis or treatment of circulatory diseases
such as hypertension, cardiac diseases (cardiac hypertrophy, cardiac failure, cardiac infarction and the like), nephritis,
stroke and the like and metabolic diseases such as diabetes and the like.

Examples

Example 1

Preparation of methyl 2-ethoxy[[2’-(hydroxyamidino)biphenyl-4-yl]methyl]-1H-benzimidazole-7-carboxylate

[0038] To a solution of hydroxylamine hydrochloride (122 g) and dimethylsulfoxide (1000 ml), Sodium bicarbonate
(204 g) was added at 25-30°C, which was further heated to 45-50°C. To the resulting solution 1-[(2’cyanobiphenyl-4-
yl)methyl]-2-ethoxy benzimidazole-7-carboxylate (40 g) was added and the resulting solution was heated to 85-90°C
followed by stirring at the same temperature for about 18 h. Reaction mass was cooled to 15-20°C. Water was added
and the solution was stirred for 15-20 min at 15-20°C. The product was filtered, washed and dried to obtain title compound.
(Yield: 38 g; 88%; (Purity: 87% with amide impurity 3.86%.

Example 2

Preparation of methyl 1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl]-2-ethoxy-1H-ben-
zimidazole-7-carboxylate

[0039] To a solution of methyl 2-ethoxy[[2’-(hydroxyamidino)biphenyl-4-yl]methyl]-1H-benzimidazole-7-carboxylate
(25 g) in tetrahydrofuran (700 ml), N,N-carbonyldiimidazole (15 g) and 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU)(13 g)
was added and resulting solution was stirred for 30-40 mins. at about 20-25°C. To the resulting solution ethyl acetate
(700 ml) and saturated solution of sodium bisulphite (700 ml) was added. Organic layer was separated, washed with
brine solution and evaporated under vacuum to concentrate the solution. Reaction mass was cooled to 20-25°C and
cyclohexane was added to it and the solution was stirred for about 20-25°C. Product was filtered and dichloromethane
was charged to it followed by stirring. The product was filtered, washed and dried to obtain title compound. (Yield: 17.8
g; 68% (Purity: 96% with desethyl impurity 0.11%)

Example 3

Preparation of 1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphenyl-4-yl] methyl]-2-ethoxy-1H-benzimida-
zole-7-carboxylic Acid (Azilsartan)

[0040] Methyl 1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphenyl-4-yl] methyl]-2-ethoxy-1H-benzimidazole-7-
carboxylate (30 g) and NaOH solution (0.4 N; 475 ml) was stirred at 50-55°C for 30 min. Reaction mass was cool to
10-15°C and water was added. The pH of the resulting solution was adjusted to 2-3 by using 2 N HCl. Reaction mass
was stirred for 30 mins. at 20-25°C. The product was filtered and dried under vacuum. The resulting product was
suspended in isopropyl alcohol and was stirred for 25-30 mins. at 40-45°C. The product was filtered, washed and dried
to obtain title compound. (Yield: 22 g; 75%)

Example 4A

Preparation of 4-hydroxymethyl-5-methyl-1,3-dioxol-2-one

[0041] To a solution of 4-chloromethyl-5methyl-1,3-dioxol-2-one (50 g) in acetonitrile (500 ml), formic acid (45 g) was
added at 20-25°C and the reaction mass cool to 10-15°C followed by addition of triethylamine (95 g). Reaction mass
was heated to 60-65°C and stirred at the same temperature for about 5-6 hrs. Reaction mass was cooled to 15-20°C,
filtered and washed by acetonitrile. Filtrate was taken and acetonitrile was distilled out under vacuum to concentrate the
solution. Reaction mass was cooled to 25-30°C and ethyl acetate and water was added, followed by stirring for about
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15-20 minutes at 25-30°C. Aqueous layer extracted with ethyl acetate and combined organic layer were washed with
brine solution. Organic layer was separated and evaporated completely under vacuum below 35-40°C. To the oily mass,
methanol was added and heated to reflux temperature. A solution of HCl in isopropyl alcohol was added and the resulting
solution was refluxed for about 60-75 mins. Reaction mass was cooled to 30-35°C. Distilled out the solvent completely
to obtain title compound as oily mass. (Yield: 34.6 g; 79%)

Example 4B

Preparation of 4-hydroxymethyl-5-methyl-1,3-dioxol-2-one

[0042] 4-Chloromethyl-5-methyl-1,3-dioxol-2-one (25 g) was dissolved in dichloromethane (250 ml) at 20-25°C, sodium
iodide (2.5 g) and formic acid (22 g) was added at 20-25°C. Resulting mixture was cooled to 10-15°C and triethyl amine
(46.8 g) was added at 10-15°C in 20-25 minutes. Resulting mixture was stirred for 5.0- 6.0 hrs at 40-45 °C, cooled to
20-25°C and added DM water (250 ml). Organic layer was separated and washed with brine solution, and distilled out.
Residue was dissolved in methanol (300 ml), methanolic HCl was added drop wise and resulting mixture was stirred for
1 hrs at 60-65°C. Active charcoal (1 g) was added to the reaction mass and stirred for 20-25 minutes at 50-55°C. Reaction
mass was filtered through hyflo bed and bed was washed by MeOH (12 ml). The filtrate was evaporated under vacuum
at 40-45°C. Obtained product was diluted with ethyl acetate (75 ml) and evaporated under vacuum to remove methanol
content. (Yield: 0.67 g; 76.5%)

Example 5

Preparation of (5-methyl-2-oxo-1,3-dioxol-4yl)methyl 2-ethoxy-1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-
yl)biphenyl-4-yl]methyl]-2-ethoxy-1H-benzimidazole-7-carboxylate (Azilsartan medoxomil)

[0043] To a solution of 1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl]-2-ethoxy-1H-benzimi-
dazole-7-carboxylic acid (5 g) in dimethylacetamide (55 ml), 4-hydroxymethyl-5-methyl-1,3-dioxol-2-one (2 g) was added
at about 20-25°C followed by cooling of the resulting solution to about -10 to -15°C. To the resulting solution p-toluoyl
sulfonylchloride (3 g), 4-dimethylaminopyridine (0.3 g) and K2CO3 (2 g) was added at -10 to -15°C. Temperature was
slowly raised to 10-15°C in about 1-2 hrs followed by stirring at the same temperature for about 5-6 hrs. Water was
added to the resulting solution at 15-20°C. The pH of the solution was adjusted to 4-5 by using 0.5N HCl solution followed
by stirring for about 30 mins. The product was filtered, washed and dried to obtain title compound. (Yield: 5 g; 81%)

Example 6

Purification of (5-methyl-2-oxo-1,3-dioxol-4yl)methyl 2-ethoxy-1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-
yl)biphenyl-4-yl]methyl]-2-ethoxy-1H-benzimidazole-7-carboxylate (Azilsartan medoxomil)

[0044] The crude azilsartan medoxomil was suspended in dichloromethane (15 ml) and ethyl acetate (15 ml) at 20-
25°C followed by stirring for 25-30 mins. at 40-45°C. The product thus obtained was filtered at 15-20°C. The resulting
product was further suspended in dichloromethane (15 ml) and ethyl acetate (15 ml) solution at 20-25°C followed by
stirring for 25-30 mins at 40-45°C. The product was filtered, washed and dried to obtain title compound. (Yield: 3.6 g; 72%)

Example 7

Purification of (5-methyl-2-oxo-1,3-dioxol-4yl)methyl 2-ethoxy-1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-
yl)biphenyl-4-yl]methyl]-2-ethoxy-1H-benzimidazole-7-carboxylate (Azilsartan medoxomil)

[0045] The crude azilsartan medoxomil (20 g) was suspended in dichloromethane (40 ml) and ethyl acetate (40 ml)
at 20-25°C followed by stirring for 10-15 mins. at 40-45°C and then cooled to 10°-15°C and stirred for 15 minutes at
same temperature. The product thus obtained was filtered and further suspended in a mixture of dichloromethane (15
ml) and ethyl acetate (15 ml) at 40-45°C and then cooled to 10°-15°C and stirred for 15 mins. at same temperature. The
product was filtered, washed and dried to obtain title compound. The particle size obtained is d0.1=1.8 mm, d0.5=6.1 mm
and d0.9=14.4 mm.
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Example 8

Preparation of Azilsartan Medoxomil monopotassium salt

[0046] Azilsartan Medoxomil (1 g) was dissolved in acetone (25 ml) at 40-45°C and the resulting solution was passed
through hyflo to get cleared solution .The mixture was cooled to 20-25°C and the solution of potassium 2-ethylhexanoate
(1.6 g) in acetone (4 ml) was added drop wise in 10-15 min. The mixture was stirred for two hours at 20-25°C. The
precipitated crystals were collected by filtration. (Yield: 0.65g)

Claims

1. A process for the preparation of azilsartan or its esters or salts thereof comprising reacting methyl 2-ethoxy[(2’-(hy-
droxyamidino)biphenyl-4-yl]methyl]-1H-benzimidazole-7-carboxylate of formula (3) with a "carbonyl" source in pres-
ence of a suitable base to obtain methyl 1-[[2’-4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl) biphenyl-4-yl]methyl]-2-
ethoxy-1H-benzimidazole-7-carboxylate of formula (4);

wherein the "carbonyl" source is N,N-carbonyldiimidazole, the base used is 1,8-diazabicycloundec-7-ene (DBU),
and the solvent is selected from THF, ethyl acetate, DCM or cyclohexane.

2. The process according to claim 1, comprising reacting methyl 1-[(2’-cyanobiphenyl-4-yl)methyl]-2-ethoxybenzimi-
dazole-7-carboxylate of formula (2)

with hydroxylamine or salt thereof in presence of a base to obtain methyl 2-ethoxy[(2’-(hydroxyamidino)biphenyl-4-
yl]methyl]-1H-benzimidazole-7-carboxylate of formula (3);
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3. The process according to claim 1, further comprising the steps of:

(i) hydrolysis of methyl 1-[[2’-4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl) biphenyl-4-yl]methyl]-2-ethoxy-1H-
benzimidazole-7-carboxylate of formula (4) to obtain 1-[[2’-4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphenyl-
4-yl]methyl]-2-ethoxy-1H-benzimidaz-ole-7-carboxylic acid (azilsartan) of formula (5);

(ii) optionally, reacting 1-[[2’-4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl) biphenyl-4-yl]methyl]-2-ethoxy-1H-
benzimidazole-7-carboxylic acid of formula (5) with 4-hydroxymethyl-5-methyl-1,3-dioxol-2-one of formula (11);

to obtain (5-methyl-2-oxo-1,3-dioxol-4yl)methyl 2-ethoxy-1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)bi-
phenyl-4-yl]methyl]-2-ethoxy-1H-benzimidazole-7-carboxylate (azilsartan medoxomil) of formula (1); and
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(iii) optionally, converting azilsartan medoxomil to its salt selected from alkali or alkaline earth metal salt.

4. The process according to claim 2, wherein the salt of hydroxyl amine is hydrogen halide.

5. The process of claim 3, wherein azilsartan medoxomil has a particle size distribution of d0.1 less than 15 mm, d0.5
less than 30 mm and d0.9 less than 50 mm.

6. The process of claim 3, wherein azilsartan medoxomil has a particle size distribution of d0.1 less than 5 mm, d0.5
less than10 mm and d0.9 less than 25 mm.

7. The process of claim 3, wherein azilsartan medoxomil monopotassium salt has a particle size distribution of d0.1
less than 50 mm, d0.5 less than 100 mm and d0.9 less than 200 mm.

8. The process of claim 3, wherein azilsartan medoxomil monopotassium salt has a particle size distribution of d0.1
less than 25 mm, d0.5 less than 70 mm and d0.9 less than 150 mm.

9. The process of claim 3 wherein the compound of formula (11) is prepared by the process comprising the steps of,

(i) providing a solution of 4-chloromethyl-5-methyl-1,3-dioxol-2-one in a solvent,
(ii) hydrolysis using methanolic HCl in presence of alkali metal iodide; and
(iii)isolating 4-hydroxymethyl-5-methyl-1,3-dioxol-2-one of formula (11).

10. The process of claim 9, wherein the solvent is selected from the group comprising chlorinated hydrocarbon, nitrile,
ester and ether.

11. The process of claim 9, wherein the alkali metal iodide is sodium iodide or potassium iodide.

Patentansprüche

1. Verfahren zur Herstellung von Azilsartan oder seinen Estern oder Salzen davon, umfassend das Reagierenlassen
von Methyl-2-ethoxy[(2’-(hydroxyamidino)biphenyl-4-yl]methyl]-1H-benzimidazol-7-carboxylat der Formel (3) mit ei-
ner "Carbonyl"-Quelle in Gegenwart einer geeigneten Base, um Methyl-1-[[2’-4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-
3-yl)biphenyl-4-yl]methyl]-2-ethoxy-1H-benzimidazol-7-carboxylat der Formel (4) zu erhalten;
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wobei die "Carbonyl"-Quelle N,N-Carbonyldiimidazol ist, die verwendete Base 1,8-Diazabicycloundec-7-en (DBU)
ist und das Lösungsmittel aus THF, Ethylacetat, DCM oder Cyclohexan ausgewählt ist.

2. Verfahren nach Anspruch 1, umfassend das Reagierenlassen von Methyl-1-[(2’-cyanobiphenyl-4-yl)methyl]-2-etho-
xybenzimidazol-7-carboxylat der Formel (2)

mit Hydroxylamin oder einem Salz davon in Gegenwart einer Base, um Methyl-2-ethoxy[(2’-(hydroxyamidino)biphe-
nyl-4-yl]methyl]-1H-benzimidazol-7-carboxylat der Formel (3) zu erhalten.

3. Verfahren nach Anspruch 1, ferner umfassend die folgenden Schritte:

(i) Hydrolyse von Methyl-1-[[2’-4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl]-2-ethoxy-1H-
benzimidazol-7-carboxylat der Formel (4), um 1-[[2’-4,5-Dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphenyl-4-
yl]methyl]-2-ethoxy-1H-benzimidazol-7-carboxylsäure (Azilsartan) der Formel (5) zu erhalten;
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(ii) optional Reagierenlassen von 1-[[2’-4,5-Dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl]-2-
ethoxy-1H-benzimidazol-7-carboxylsäure der Formel (5) mit 4-Hydroxymethyl-5-methyl-1,3-dioxol-2-on der For-
mel (11);

um (5-Methyl-2-oxo-1,3-dioxol-4yl)methyl-2-ethoxy-1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphe-
nyl-4-yl]methyl]-2-ethoxy-1H-benzimidazol-7-carboxylat (Azilsartan-Medoxomil) der Formel (1) zu erhalten; und

(iii) optional Umwandeln von Azilsartan-Medoxomil in sein Salz, das aus Alkali- oder Erdalkalimetallsalz aus-
gewählt ist.

4. Verfahren nach Anspruch 2, wobei das Salz von Hydroxylamin Halogenwasserstoff ist.

5. Verfahren nach Anspruch 3, wobei Azilsartan-Medoxomil eine Partikelgrößenverteilung von d0,1 unter 15 mm, d0,5
unter 30 mm und d0,9 unter 50 mm aufweist.

6. Verfahren nach Anspruch 3, wobei Azilsartan-Medoxomil eine Partikelgrößenverteilung von d0,1 unter 5 mm, d0,5
unter 10 mm und d0,9 unter 25 mm aufweist.

7. Verfahren nach Anspruch 3, wobei Azilsartan-Medoxomil-Monokaliumsalz eine Partikelgrößenverteilung von d0,1
unter 50 mm, d0,5 unter 100 mm und d0,9 unter 200 mm aufweist.

8. Verfahren nach Anspruch 3, wobei Azilsartan-Medoxomil-Monokaliumsalz eine Partikelgrößenverteilung von d0,1
unter 25 mm, d0,5 unter 70 mm und d0,9 unter 150 mm aufweist.

9. Verfahren nach Anspruch 3, wobei die Verbindung der Formel (11) durch das Verfahren hergestellt wird, das die
folgenden Schritte umfasst:
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(i) Bereitstellen einer Lösung von 4-Chloromethyl-5-methyl-1,3-dioxol-2-on in einem Lösungsmittel,
(ii) Hydrolyse unter Verwendung von methanolischem HCl in Gegenwart von Alkalimetalliodid; und
(iii) Isolieren von 4-Hydroxymethyl-5-methyl-1,3-dioxol-2-on der Formel (11).

10. Verfahren nach Anspruch 9, wobei das Lösungsmittel aus der Gruppe ausgewählt ist, die chlorierten Kohlenwas-
serstoff, Nitril, Ester und Ether umfasst.

11. Verfahren nach Anspruch 9, wobei das Alkalimetalliodid Natriumiodid oder Kaliumiodid ist.

Revendications

1. Procédé de préparation d’azilsartan ou de ses esters ou sels de celui-ci comprenant la réaction d’un 2-éthoxy[(2’-(hy-
droxy-amidino)biphényl-4-yl]méthyl]-1H-benzimidazole-7-carboxylate de méthyle de formule (3) avec une source
"carbonyle" en présence d’une base convenable pour obtenir un 1-[[2’-4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-
yl)biphényl-4-yl]méthyl]-2-éthoxy-1H-benzimidazole-7-carboxylate de méthyle de formule (4) ;

où la source "carbonyle" est le N,N-carbonyldiimidazole, la base utilisée est le 1,8-diazabicycloundéc-7-ène (DBU),
et le solvant est choisi parmi le THF, l’acétate d’éthyle, le DCM ou le cyclohexane.

2. Procédé selon la revendication 1, comprenant la réaction d’un 1-[(2’-cyanobiphényl-4-yl)méthyl]-2-éthoxybenzimi-
dazole-7-carboxylate de méthyle de formule (2)

avec une hydroxylamine ou sel de celle-ci en présence d’une base pour obtenir un 2-éthoxy[(2’-(hydroxyamidino)bi-
phényl-4-yl]méthyl]-1H-benzimidazole-7-carboxylate de méthyle de formule (3) ;
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3. Procédé selon la revendication 1, comprenant en outre les étapes de :

(i) hydrolyse d’un 1-[[2’-4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphényl-4-yl]méthyl]-2-éthoxy-1H-benzimi-
dazole-7-carboxylate de méthyle de formule (4) pour obtenir un acide 1-[[2’-4,5-dihydro-5-oxo-4H-1,2,4-oxa-
diazol-3-yl)biphényl-4-yl]méthyl]-2-éthoxy-1H-benzimidazole-7-carboxylique (azilsartan) de formule (5) ;

(ii) éventuellement, réaction de l’acide 1-[[2’-4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphényl-4-yl]méthyl]-
2-éthoxy-1H-benzimidazole-7-carboxylique de formule (5) avec une 4-hydroxyméthyl-5-méthyl-1,3-dioxol-2-
one de formule (11) ;

pour obtenir le 2-éthoxy-1-[[2’-(4,5-dihydro-5-oxo-4H-1,2,4-oxadiazol-3-yl)biphényl-4-yl]méthyl]-2-éthoxy-1H-
benzimidazole-7-carboxylate de (5-méthyl-2-oxo-1,3-dioxol-4-yl)méthyle (azilsartan médoxomil) de formule (1);
et
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(iii) éventuellement, conversion de l’azilsartan médoxomil en son sel choisi parmi un sel de métal alcalin ou
alcalino-terreux.

4. Procédé selon la revendication 2, dans lequel le sel d’hydroxylamine est un halogénure d’hydrogène.

5. Procédé selon la revendication 3, dans lequel l’azilsartan médoxomil a une distribution des tailles de particules de
d0,1 inférieure à 15 mm, d0,5 inférieure à 30 mm et d0,9 inférieure à 50 mm.

6. Procédé selon la revendication 3, dans lequel l’azilsartan médoxomil a une distribution des tailles de particules de
d0,1 inférieure à 5 mm, d0,5 inférieure à 10 mm et d0,9 inférieure à 25 mm.

7. Procédé selon la revendication 3, dans lequel le sel de monopotassium de l’azilsartan médoxomil a une distribution
des tailles de particules de d0,1 inférieure à 50 mm, d0,5 inférieure à 100 mm et d0,9 inférieure à 200 mm.

8. Procédé selon la revendication 3, dans lequel le sel de monopotassium de l’azilsartan médoxomil a une distribution
des tailles de particules de d0,1 inférieure à 25 mm, d0,5 inférieure à 70 mm et d0,9 inférieure à 150 mm.

9. Procédé selon la revendication 3 dans lequel le composé de formule (11) est préparé par le procédé comprenant
les étapes de,

(i) préparation d’une solution de 4-chlorométhyl-5-méthyl-1,3-dioxol-2-one dans un solvant,
(ii) hydrolyse à l’aide de HCl méthanolique en présence d’un iodure de métal alcalin ; et
(iii)isolement de la 4-hydroxyméthyl-5-méthyl-1,3-dioxol-2-one de formule (11).

10. Procédé selon la revendication 9, dans lequel le solvant est choisi dans le groupe comprenant un hydrocarbure
chloré, un nitrile, ester et éther.

11. Procédé selon la revendication 9, dans lequel l’iodure de métal alcalin est l’iodure de sodium ou l’iodure de potassium.
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